BRITISH MEDICAL JOURNAL VOLUME 291 12 OCTOBER 1985~~~ Clinical Algorithms Diagnosis of ventricular tachycardia: a clinical algorithm MARK DANCY, DAVID WARD Differentiating ventricular tachycardia from other broad complex tachycardias is important both for the management of the acute arrhythmia and for long term treatment to prevent its recurrence. In our experience ventricular tachycardia is often mistaken for supraventricular tachycardia, and clinical bias in favour of supraventricular tachycardia is strong. Ia Several arrhythmias may give rise to broad complex tachycardias -ventricular tachycardia, supraventricular tachycardia with rate related aberrant conduction (including nodal tachycardia, atrial tachycardia, and reciprocating tachycardia associated with an accessory pathway), and any supraventricular tachycardia in a patient with pre-existing bundle branch block or pre-excitation. Clinically the most important of these is ventricular tachycardia as it has a worse prognosis,' and its acute management is different from that of supraventricular tachycardias-for example, verapamil may cause life threatening hypotension without terminating ventricular tachycardia.2 The algorithm is therefore designed to distinguish ventricular tachycardia from other broad complex tachycardias. We recognise that in some cases arrhythmias cannot be diagnosed using the 12 lead electrocardiogram, and in these circumstances we suggest further, more specialised investigations. Furthermore, where the algorithm indicates ventricular tachycardia this implies only that the arrhythmia is highly likely to be ventricular tachycardia.
A bewildering number of features have been described as being valuable for differentiating broad complex tachycardias, and the algorithm is designed to bring together the most important of these features in a coordinated whole. We estimate that 95% of all cases of ventricular tachycardia can be correctly diagnosed by following this scheme.
The factors that are useful in distinguishing ventricular tachycardia from other forms of broad complex tachycardia are summarised in the figure. Apart from the specific features, described in more detail below, the patient may have an underlying cardiac disease of which the arrhythmia is an expression. Patients with ischaemic heart disease, especially those 
QRS duration and axis
If there is no clinical or electrocardiographic evidence of atrioventricular dissociation the next line of approach is to examine the duration of the QRS complex. One of the problems associated with this and the consideration of QRS axis (see below) is that the sensitivity and specificity of the criteria depend on the presence or absence of bundle branch block during sinus rhythm. If there is preexisting bundle branch block different criteria need to be applied. This may present a problem when a patient is seen for the first time but once sinus rhythm is restored the tracing of tachycardia should be reviewed in the light of the further information provided by the 12 lead electrocardiogram of sinus rhythm. If there is no tracing of sinus rhythm available we assume for the purposes of this algorithm that the patient does not have pre-existing bundle branch block. This is most likely to be the case.
For those with a normal QRS duration during sinus rhythm an increase in duration to over 140 ms during tachycardia indicates ventricular tachycardia.7 In this group ofpatients (with narrow QRS in sinus rhythm) left axis deviation (< -30°) also suggests ventricular tachycardia.
In patients with pre-existing bundle branch block different criteria may be applied. Firstly, patients with bundle branch block usually retain the same morphology as they show in sinus rhythm if they develop supraventricular tachycardia.8 If the morphology changes during tachycardia the rhythm is likely to be ventricular tachycardia but various empirical combinations of axis change and QRS width may be used to improve specificity. 9 An unusual cause of wide QRS in sinus rhythm is pre-excitation, and tachycardias in this group of patients are difficult to diagnose using the surface electrocardiogram. For this reason alone it may be necessary to proceed to intracardiac study, but there are additional reasons, such as measuring the refractory period and mapping the position of the accessory pathway, that increase the value ofinvasive studies in these patients. Although it is possible to hypothesise about the mechanism of tachycardia in patients with pre-excitation, one should have a low threshold for proceeding to intracardiac study.
QRS morphology
If the analysis of QRS duration and axis are unhelpful the QRS morphology may be distinctive. Firstly, in patients with supraventricular tachycardia with aberrant conduction the QRS morphology is usually the same with each episode (although aberrancy may be supplanted by normal conduction). On rare occasions patients with supraventricular tachycardia may show right bundle branch block on one occasion and left bundle branch block on another.'" The presence of more than two morphologies of tachycardia, or even only two morphologies if they are bizarre, indicates ventricular tachycardia. This requires a thorough search for all 12 lead electrocardiograms of tachycardia in the notes and relies on good documentation. Ventricular concordance (uniformly positive or uniformly negative deflections across all the chest leads) is virtually diagnostic of ventricular tachycardia, although positive concordance may be seen in patients with type A pre-excitation." Detailed analysis of the morphology of individual leads according to the scheme of Wellens et al may add useful information,7 although on the whole the criteria are less specific. In our experience three morphologies that are specific appear sufficiently often to be worth memorisingRsr' in V1 and QS or rS in V6 in patients with right bundle branch block morphology tachycardia. All three indicate ventricular tachycardia.
If the above scheme is followed, the vast majority ofcases of broad complex tachycardia can be diagnosed without resort to intracardiac studies. If the diagnosis is still unclear it will be necessary to proceed either to more detailed documentation of atrial activity as mentioned above, or intracardiac studies with or without provocation.
